[1] Variability is a pervasive feature of climate, and patterns with timescales of years to decades have been documented in most parts of the world. The interannual pattern of climate variation in the tropical and subtropical Pacific Ocean (El Niño Southern Oscillation (ENSO)) is probably the best studied, but similar patterns exist elsewhere (North Atlantic Oscillation, variation in the monsoon over the Indian Ocean), and there is compelling evidence for teleconnection between these systems.
[2] Evidence for interannual variability in the Southern Ocean emerged from the first major oceanographic studies in the 1920s and 1930s [Deacon, 1977] . Later analyses based on time series from both surface observations and satellite remote sensing showed complex patterns of change on timescales from interannual to decadal and longer [Murphy et al., 1995] . White and Peterson [1996] consolidated the satellite observations of the ocean, atmosphere, and sea ice and proposed a coupled mechanism that they termed the Antarctic Circumpolar Wave (ACW). Around the same time, concern over the exploitation of living resources in the Southern Ocean prompted heightened research effort into the dynamics of the marine ecosystem [Sahrhage, 1988; Loeb et al., 1997] . These studies demonstrated that environmental variability had significant effects at all levels in the ecosystem, from phytoplankton to top predators.
[3] The papers in this special section are based on contributions to a workshop on large-scale variability in the Southern Ocean, held at the British Antarctic Survey (Cambridge, UK) in August 1999. This was an interdisciplinary workshop, bringing together specialists in climate, physical and biological oceanography, and glaciology. There were over 60 participants from a total of 12 countries. The workshop aimed to summarize existing knowledge of the patterns of large-scale variability in both physical and biological systems; to examine possible underlying mechanisms and teleconnections to other systems, and to define the impacts of this variability on the environment, on climate, and on the ecosystem.
[4] The first theme of the workshop brought together information on the patterns of variability of the various physical and biological systems. The atmosphere exhibits complex patterns of interannual variability on all spatial scales from planetary to synoptic [Simmonds, 2003; Vera, 2003] . Variability in the ocean-ice system is similarly pervasive at all scales. There is also evidence for secular change in deep ocean temperatures [Aoki et al., 2003] , which may indicate a shift in regimes.
[5] Although the patterns of variability of Southern Ocean systems have become clearer with the increasing length of records, elucidation of the underlying mechanisms is not so well advanced. The second theme of the workshop examined progress that had been made in this field. The ACW has been proposed as a mechanism that could link variability in the major components of the Southern Ocean system. However, it is becoming apparent that ACW-like behavior is not present throughout all of the longer records available and this mode of variability may not be present at all times [Murphy et al., 1995; Connolley, 2003] . Furthermore, it is not yet clear to what extent the ACW is an intrinsic mode of variability of the high-latitude atmosphere-ocean-ice system and how much it is forced by teleconnections with phenomena such as ENSO. Atmospheric teleconnections between the lower latitudes and the Southern Ocean are apparent at a number of scales [Carleton, 2003] , and good correlations are seen between ENSO indices and some Southern Ocean sea surface temperatures [Trathan and Murphy, 2003] . Martinson and Iannuzzi [2003] present strong evidence for teleconnections between tropical Pacific climate variations (not all of which are associated with ENSO) and variability in the structure of the upper ocean in the Weddell Sea sector. Feedback between low and high latitudes is likely to be complex, so JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 108, NO. C4, 8074, doi:10.1029 /2002JC001409, 2003 Copyright 2003 by the American Geophysical Union. 0148-0227/03/2002JC001409$09.00 that teleconnections may exist in both directions. For example, variations in high-latitude surface ocean processes such as sea-ice formation may be forced by tropical atmospheric variability, but in turn their influence could extend to hemispheric or global scale through changes in meridional freshwater and heat fluxes.
[6] For the third workshop theme, the assessment of impacts, it was again clear that research had reached the point where consolidation of observations of coupled systems not only allowed a description of effects, but also formed the basis for developing a predictive capability. Conceptual models link changes in key components of the ecosystem to large-scale changes in physical forcing [Naganobu et al., 1999; Constable et al., 2003] . Repeat studies in regions of strong interannual variability allow the development of numerical descriptions of ecosystem dynamics. These in turn indicate the consequences of environmental variability for biogeochemical cycles [Priddle et al., 2003] . However, there is still a long way to go before true prediction can be attempted, and this will require both significant effort in developing coupled models and good time series of observations, especially in key systems such as sea ice.
[7] The workshop was sponsored by the Scientific Committee on Oceanic Research, the Scientific Committee on Antarctic Research, the Intergovernmental Oceanographic Commission, the World Climate Research Programme, and the British Antarctic Survey.
